The 2MASS Redshift Survey was started two decades ago with the goal of mapping the threedimensional distribution of an all-sky flux-limited (K s < 11.75 mag) sample of ∼ 45, 000 galaxies. Our first data release (Huchra et al. 2012) presented an unprecedented uniform coverage for most of the celestial sphere, with redshifts for ∼ 98% of our sample. However, we were missing redshifts for ∼ 18% of the catalog entries that were located within the "Zone of Avoidance" (|b| < 10 • ) -an important region of the sky for studies of large-scale structure and cosmic flows.
INTRODUCTION
Decades of concerted efforts have yet to resolve the tension between local cosmic flows and cosmology: what gives rise to our peculiar motion, and is it consistent with ΛCDM? Answering these question requires knowledge of the local cosmography (based on the observed distribution of luminous matter) and the peculiar velocity field (which originates from the combined distribution of both luminous and dark matter). The persistent discrepancies in the derived Local Group motion are thought to be due to incomplete mapping of large-scale structures at low Galactic latitudes, in the so-called "Zone of Avoidance" (ZoA; Kraan-Korteweg & Lahav 2000; Loeb & Narayan 2008) .
Obtaining a complete redshift sample in the ZoA is crucial for this endeavor. This area of the sky con-tains some of the largest mass concentrations in the local Universe, such as the core of the Great Attractor (Kraan-Korteweg et al. 1996) , the Pisces-Perseus Supercluster (Ramatsoku et al. 2014 (Ramatsoku et al. , 2016 , and the recently-discovered Vela Supercluster (Kraan-Korteweg et al. 2017) . This latest discovery highlights the importance of spectroscopic surveys for finding and mapping additional large mass concentrations.
Our understanding of the large-scale structures and associated dynamics in the nearby Universe is increasingly being refined thanks to the advances of larger and more systematic redshift surveys. The Two Micron All-Sky Survey (2MASS) produced an "extended source catalog" with ∼ 1.5 × 10 6 galaxies complete to K S = 13.5 (Jarrett et al. 2000) . The 2MASS Redshift Survey (2MRS: Huchra et al. 2005 ) was started two decades ago with the goal of obtaining redshifts for all of the ∼ 45, 000 brightest 2MASS galaxies (K s < 11.75, extinction-corrected) outside of the innermost ZoA (defined as |b| < 8 • for −30 • < l < 30 • and |b| < 5 • otherwise). All-sky distribution of 2MRS galaxies in equatorial (top) and Galactic (bottom) coordinates. These Aitoff projections are centered at (α, δ) and (l, b) of (0, 0) with the longitudinal coordinate increasing to the left. Black dots: galaxies with redshifts presented in H12; red dots: galaxies without redshifts in H12, presented here for the first time; green dots: galaxies with redshifts in H12 that have been updated; cyan dots: entries removed from the catalog (mistakenly classified as galaxies). Dashed lines indicate the boundaries of 2MRS (|b| < 8 • for −30 • < l < 30 • ; |b| < 5 • otherwise).
Our initial data release (Huchra et al. 2012, hereafter H12) presented measurements for 97.6% of the sample, including new observations of 11,000 galaxies with previously unknown redshifts. 2MRS has been (and continues to be) extensively used for studies of the large-scale structure (Jarrett 2004) , group and clustering properties (Crook et al. 2007, T. Lambert et al., in preparation) , the dipole motion (Erdoǧdu et al. 2006a) , and the local density and velocity fields (Erdoǧdu et al. 2006b; Heß & Kitaura 2016) . The 2MASS Tully-Fisher survey (2MTF; Masters et al. 2008) obtained high-quality 21cm linewidths for 493 2MRS galaxies which, combined with measurements from the literature, have yielded a catalog of 2062 distances based on the Tully-Fisher relation (Tully & Fisher 1977) and corresponding peculiar velocities (Hong et al. 2019 ). Among other applications, 2MTF has been used to study the velocity power spectrum (Howlett et al. 2017) and to determine the bulk flow out to D ∼ 40 Mpc (Hong et al. 2019 ). These efforts are complementary to those of the 6dFGS project (Jones et al. 2009 ), which obtained redshifts for a deeper (K s 12.5 mag) sample of 2MASS galaxies (but was limited to the Southern hemisphere) and used the fundamental plane of elliptical galaxies (Dressler et al. 1987) to derive distances (Magoulas et al. 2012 ).
OBSERVATIONS
Our previous data release (H12) consisted of 43,533 and 1,066 galaxies with and without redshifts, respectively. During the course of our observations, we identified 26 objects in the latter set that were removed from the catalog; these were stars, badly-centered duplicates of other galaxies already in the catalog, or star/galaxy blends that severely compromised the photometry of the extended source. Additionally, we removed one galaxy from the set with redshifts, which was a badly-centered duplicate of an object present in the set without redshifts. The existing redshift measurement was reassigned to the latter. After these changes, the 2MRS catalog consists of 44,572 galaxies (please refer to Table A1 for details of all changes relative to H12). Fig. 1 shows the all-sky distribution of 2MRS sources in equatorial and Galactic coordinates.
We noticed that two galaxies (08533956 + 7256532 and 17564915−8156263) had been erroneously assigned redshifts in H12 so they were moved to the set without redshifts, which consisted of 1,041 targets after all the aforementioned changes. One of us (R.K.K.) contributed previously-unpublished measurements for 39 objects and we found redshifts in NED (NASA/IPAC Extragalactic Database) for five galaxies (Crook et al. 2007; Guzzo et al. 2009; Schröder et al. 2009 ), leaving 997 objects to be observed.
Given the relatively bright apparent magnitudes (V 16 mag) and the low density of our targets in the sky (∼ 1 per sq. deg.), observations of these objects are most efficiently carried out using medium-aperture (2 − 4 m) telescopes with long-slit spectrographs. We used the following facilities between 2012 May and 2018 September to obtain 1,023 redshifts (for the 997 aforementioned targets and for repeat observations of 26 galaxies with redshifts in H12, mainly due to very large uncertainties in the previous measurements):
• The Tillinghast 1.5-m telescope at the Fred L. Whipple Observatory (FLWO) with the "FAst Spectrograph for the Tillinghast" (FAST; Fabricant et al. 1998) yielded 573 redshifts (code "F" on Table 1 ).
• The Radcliffe 1.9-m telescope at the South African Astronomical Observatory (SAAO) with the CassSpec and "Spectrograph Upgrade: Newly Improved Cassegrain" (SpUpNIC) spectrographs (Crause et al. 2019 ) yielded 403 redshifts (code "Z" on Table 1 ).
• The Jorge Sahade 2.2-m telescope at the Complejo Astronómico El Leoncito (CASLEO) with the RE-OSC spectrograph (Baume et al. 2017 ) yielded 37 redshifts (code "L" on Table 1 ). Table 1 ).
ANALYSIS AND RESULTS
All spectra were analyzed following the same procedures described in detail in §3.2 of H12. Our measurements have been corrected to the barycentric reference frame, and all corrections were applied using the proper product of (1 + z) factors. We chose to express our redshifts in units of cz, noting that the IRAF RVSAO package used in our analysis adopted c = 299, 792.5 km/s. As pointed out by Davis et al. (2019, and references therein) , further analyses of our data and other redshift surveys should always be done in units of z to avoid various systematic biases. This is especially important for peculiar velocity studies. The median statistical uncertainty of the redshifts was cσ(z) = 41 km/s. We estimated the systematic uncertainty of our measurements by making repeated observations of several bright galaxies that serve as radial velocity standards (N1316, N1365, N1404, N5846, N7552) and comparing our errorweighted mean redshifts with reference values 1 . We found a negligible c ∆z = 4 ± 14 km/s, consistent with our typical statistical uncertainty of 23 km/s for these objects. Table 1 presents our results, following the same format and layout as Table 3 of H12. The columns are described in detail in the table footnote and in the machinereadable version available online. There are 1,068 entries (997 new observations, 39 previously-unpublished measurements, 26 reobserved galaxies, 5 measurements from the literature, and 1 object replaced).
The overall 2.4% incompleteness in redshifts from H12 was far from uniform across the sky. It was heavily biased toward the ZoA, where many prominent nearby large-scale structures are located: the Great Attractor, the Perseus-Pisces and Ophiuchus superclusters, and the Local Void (among others). The incompleteness in H12 increased from 6.3% at |b| < 25 • to 17.8% at |b| < 10 • , leaving many of the aforementioned features poorly sampled at low Galactic latitudes. This was due to the inherent difficulties of getting good-quality spectra for galaxies affected by increased dust extinction and higher stellar density and sky brightness levels. Even along the Galactic equator the new redshifts are inhomogeneously distributed. This is illustrated in Fig. 2 , with the top panel zoomed into the ZoA and the bottom panel displaying histograms of the new 2MRS observations as a function of Galactic longitude; 90% (57%) of these measurements are contained within |b| = 25 • (10 • ). Many (but not all) of the clumps in new redshifts are associated with known large-scale structure features. This could well be of relevance to the aforementioned studies of the dipole motion and local flow fields, and to studies of group properties, such as those presented in our companion paper (Lambert et al. 2019 ).
In the following, we provide some insight into some of these new features which are also apparent in Fig. 3 and Fig. 4 . The former shows the all-sky 2MRS galaxy distribution in Galactic coordinates, color-coded for redshift, where the color-coding is closely matches H12. Note how neatly the completed 2MRS lines up with its nominal latitude boundaries compared to the more ragged delineation in H12 around |b| = 5 • . The latter displays the distribution of 2MRS galaxies in various projections of the SuperGalactic plane. Note-This table is presented in its entirety in the online version of the paper. Note-This table is presented in its entirety in the online version of the paper. In the Perseus-Pisces complex (PP; 150 • < l < 200 • ) a filamentary extension from Perseus (l ∼ 150 • ) toward the Galactic Plane around 165 • shows up quite prominently for the first time. The feature connects to a ridge in the ZoA, which encompasses the 3C 129 cluster that links PP to Lynx (see Ramatsoku et al. 2016; Kraan-Korteweg et al. 2018) . It also traces the continuation of the second PP arm (l ∼ 90 • ) closer to the ZoA, connecting to a filamentary extension across the ZoA found with H I observations (Kraan-Korteweg et al. 2018 ). The concentration around l ∼ 100 • , b ∼ −5 • (seen in green in Fig. 3) is a complete surprise, seemingly forming an isolated group or small cluster around 12,000 km/s. The clump of redshifts at l ∼ 0 • , b ∼ +5 • (seen in cyan in Fig. 3) is centered around 10,000 km/s and hence clearly part of the Ophiuchus supercluster (Wakamatsu et al. 2005) .
The number of new redshifts in the general direction of the Great Attractor (GA; l = 320 • − 330 • ) is also quite high. While quite a few of the new redshifts are at the GA distance and are partly linked to the Norma cluster (Woudt et al. 2008) , the majority actually peak around 12-16,000 km/s and are, therefore, more likely to be associated with the overdensity encompassing the Ara and TriAus clusters in that region. Two further clumps around l = 250 • and 270 • also rise up in the histogram of Fig 2, both with a high concentration of galaxies around 12-13,000 km/s. The latter also has a significant number of galaxies that lie around 18-20,000 km/s and thus seems to form part of the Vela supercluster (Kraan-Korteweg et al. 2017) .
